The effect of superficial temporal artery-middle cerebral artery anastomosis on regional cerebral blood flow (rCBF) was measured on 31 patients with ischemic cerebrovascular diseases . rCBF was measured on the precentral and superior temporal gyri during surgery using the thermal diffusion technique . The mean rCBF was significantly lower than controls before anastomosis , but increased significantly after. Severer clinical symptoms were associated with lower rCBF. The rCBF increased significantly in patients with transient ischemic attack, reversible ischemic neurological deficit , and minor and major completed stroke. All 31 patients demonstrated dysautoregulation , both before and after anas tomosis. However, the rCBF had increased above the ischemic threshold during hypotension , achieving a reserve capacity to prevent hemodynamic stroke.
Introduction
Extracranial-intracranial (EC/IC) bypass surgery has been used to treat a large number of patients with ischemic cerebrovascular disease since 1967. 1,4,5,8,12) However, the results of the international EC/IC bypass study2) have questioned the usefulness of EC/IC bypass in the prevention of future strokes. This study measured the regional cerebral blood flow (rCBF) during surgery on the precentral and supe rior temporal gyri before and after bypass surgery for ischemic diseases, and investigated the local hemodynamics including autoregulation before and after bypass.
Materials and Methods
This study included 31 patients undergoing super ficial temporal artery (STA)-middle cerebral artery (MCA) anastomosis12) for occlusive cerebrovascular diseases in our facility. All patients had symptoms of hemispheric ischemia ipsilateral to the lesion. There were 23 males and eight females aged 42 to 75 years (mean 59.5 yrs). Clinical symptoms were transient ischemic attack (TIA) in 10 patients, re versible ischemic neurological deficit (RIND) in 12, minor completed stroke in six, and major completed stroke in three. Angiographic findings were inter nal carotid artery (ICA) occlusion in 15 patients, in accessible ICA stenosis (>_ 50%) in eight, MCA oc clusion in five, and MCA stenosis in three.
Eight patients aged 35 to 74 years (mean 56.4 yrs) with nonruptured intracranial aneurysm were used as controls. The rCBF in the control patients was measured on the precentral gyrus where angiography showed no circulatory disturbance.
The STA-MCA anastomosis was performed more than 4 weeks after onset when the neurological symptoms were stable. The patency of the anasto mosis was checked by angiography after the pro cedure in all patients.
The rCBF was measured during surgery by the ther mal diffusion technique using a flow probe with a Peltier stack") on the precentral and superior tem poral gyri before and after bypass. The rCBF was first measured at normotension.
To investigate the autoregulation of rCBF, the mean systemic arterial blood pressure (MBP) was then reduced using tri Values are means ± SD.
Results Table 1 shows the rCBF (mean ± SD) for the con trol and ischemic disease patient groups. The mean rCBF of the ischemic group was significantly lower on both the precentral and superior temporal gyri compared to the control group before STA-MCA anastomosis, and increased significantly after anastomosis.
Patients with RIND, and minor and major com pleted stroke demonstrated significantly lower rCBF before anastomosis compared to controls. More severe clinical symptoms were associated with lower rCBF. After anastomosis, the rCBF increased significantly in patients with TIA, RIND, and minor and major completed stroke.
Patients with MCA occlusion had a much lower rCBF before anastomosis than other groups (ICA oc clusion or stenosis, and MCA stenosis). The rCBF in creased in all groups, significantly in the ICA and MCA occlusion patients. However, the rCBF in the MCA occlusion patients did not exceed that in the controls. rCBF before STA-MCA anastomosis decreased gradually following induction of hypotension. After anastomosis, the rCBF similar ly decreased. Autoregulation was disturbed both before and after anastomosis.
However, the rCBF easily declined to a value close to the ischemic threshold in the hypotensive stage before anastomosis, but after, only fell to a value safely above the ischemic threshold.
No patient suffered postoperative mortality or mor bidity. Three months after surgery, outcomes were good recovery in 25 patients, moderately disabled in four, and severely disabled in two according to the Glasgow Outcome Scale. No neurological deteriora tion occurred postoperatively. All patients were followed up (mean 4.1 yrs, range 1.2-6 yrs), but no recurrence, new ischemic symptoms, or worsening neurological deficit has occurred in any patient.
Discussion
Our ischemic cerebrovascular disease patients demonstrated that severer clinical symptoms were as sociated with a much lower preoperative rCBF. The clinical symptoms reflected the primary occlusive finding and collateral circulation on angiograms. ICA and MCA occlusion and ICA stenosis patients had a mean rCBF lower than that of the controls. The preoperative rCBF is thought to be controlled by the occlusion location and grade, and also by the col lateral circulation.
In our series, six patients manifested no low-density area on computed tomographic scans. Their mean rCBF in the precen tral gyrus was 34.5 ± 11.1 ml/ 100 g/min before anastomosis and angiographic findings were rela tively severe; ICA occlusion in three patients, ICA stenosis in two, and MCA occlusion in one. Never theless, all patients had good collateral circulation on angiograms.
The symptoms were therefore thought to be due to the hemodynamic effect.
The effect of EC/IC bypass on autoregulation of rCBF has never been measured during surgery. Healthy people demonstrate autoregulation of rCBF3) but in ischemia autoregulation is disturbed, the so-called dysautoregulation. ''9j Our study used tri metaphan camsylate which easily induces a hypoten sive state, and is thought to have no direct effect on the cerebral vessels.') Usually, a 40% decrease in nor mal CBF is the maximum long-term reduction in flow considered to be safe.") Our control rCBF was 46.5 ml/100 g/min, so the ischemic threshold was 27.9 ml/ 100 g/min. Before bypass, the mean rCBF at MBP 80 mmHg was 29.8 ml/ 100 g/min, rather close to this ischemic threshold. After anastomosis, the mean rCBF at MBP 80 mmHg was 38. 
